online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 108(5): 665-667, August 2013 Tegumentary leishmaniasis (TL) comprises a spectrum of clinical manifestations caused by a group of protozoa, Leishmania spp, that are transmitted to humans and other mammals by phlebotomine sandflies. Clinical manifestations of TL include severe diffuse cutaneous leishmaniasis, localised cutaneous leishmaniasis (LCL), metastastatic and destructive mucosal leishmaniasis (ML) and mucocutaneous leishmaniasis (MCL). More than 10 species of Leishmania from the subgeneras Leishmania (Viannia) and L. (Leishmania) cause TL in South America (Reithinger et al. 2007 ). In Brazil, Leishmania (V.) guyanensis and Leishmania (V.) braziliensis are the primary etiological agents of the disease. Approximately 1-10% of TL infections may evolve to mucosal manifestation months or years after the primary cutaneous lesion is cured, primarily in cases caused by L. (V.) braziliensis (Marsden 1986 , Reithinger et al. 2007 . Recently, cases of ML progression have also been associated with L. (V.) guyanensis infection (Guerra et al. 2011) .
Leishmania RNA virus (LRV) and other protozoal and fungal viruses are members of the family Totiviridae. LRV is a dsRNA virus that persistently infects different Leishmania lineages. These viruses have been categorised as LRV1 and LRV2. LRV2 was found in Leishmania (L.) major, an Old World species (Scheffter et al. 1995) and LRV1 was identified in some strains of L.
(V.) braziliensis and L. (V.) guyanensis, which circulate in specific regions of South America (Salinas et al. 1996 , Saiz et al. 1998 . High loads of LRV1 have been related to parasite persistence and metastasis and evasion of the host immune response (Ives et al. 2011) . Several parasite strains must be examined to support the hypothesis that the virus presence favours the development of MCL or increases the rate of disease relapse (Scott 2011) .
This study used nested retro-transcription polymerase chain reaction (PCR) targeting conserved viral sequences to investigate the presence of LRV1 in leishmaniasis lesions from patients with different clinical presentations diagnosed with L. (Viannia) infections.
Our cohort was selected from the southeastern (n = 40) and northern/northeastern (n = 8) regions of Brazil. All patients were diagnosed through clinical and epidemiological data, Montenegro skin testing, direct observation for the presence of the parasite using imprint or histopathology and/or kDNA PCR. This study was conducted with the approval of the Ethical Committee of the Oswaldo Cruz Institute (IOC), Oswaldo Cruz Foundation (Fiocruz) [Rio de Janeiro (RJ), Brazil] (protocol 695/11) and signed consent forms were obtained from all participants. Biopsy fragments were collected and kept frozen in liquid nitrogen until processing. This study included 27 LCL, 9 ML, 2 MCL, 5 recidivant LCL and five scars. Tissue samples from patients with sporothricosis and skin tumors were included as negative controls. All samples were retrospectively characterised as Leishmania (Viannia) by kDNA hybridisation (Pirmez et al. 1999) .
RNA was isolated from frozen sections of biopsy fragments using a commercial extraction kit (Real Biotech Corporation, Banqiao, Taiwan) . Ethidium bromide-stained agarose gel electrophoresis was used to visualise the amplification products. Human β-actin was used as an endogenous control gene for the reactions before performing LRV1 RNA detection. The nested PCR detection limit was archived with serial dilutions of spectrophotometrically quantified purified PCR product. Nested PCR was able to detect 10 copies of the LRV1 amplicon. The 5' to 3' sequences of the primer sets used were as follows: β-actin: TAATGT-CACGCACGATTTCCC and TCACCGAGCGCGGCT, LRV1 pair 1: CTGACTGGACGGGGGGTAAT and CAAAACACTCCCTTACGC, and LRV1 pair 2: GG-TAATCGAGTGGGAGTCC and GCGGCAGTAAC-CTGG. PCR was performed using 35 cycles of 95ºC for 30 sec, 55ºC for 30 sec and 72ºC for 30 sec.
The hsp70 gene was used to identify Leishmania species in LRV1 positive samples. A 234 bp fragment was amplified as previously described (da Graça et al. 2012), purified using the HiYield TM Gel/PCR DNA Mini kit (Real Biotech Corporation, Banqiao, Taiwan) and sequenced. The sequencing was performed by an automated sequencer (ABI PRISM ® BigDye™Terminator Cycle Sequencing) at the Fiocruz facilities (Genomic Platform -DNA sequencing, Program for Technological Development of Health Products, Fiocruz).
From the 48 cases evaluated for the presence of LRV1, two were positive for the virus (Figure and Table) . These two cases were from the Amazon Region, representing 25% of the cases analysed (n = 2/8) in the northern/northeastern area. Both LRV1 cases showed disease reactivation after clinical cure of the primary lesion. Sequencing of the Leishmania hsp70 gene was performed to determine which Leishmania species caused the TL. The two samples with LRV1 infection were determined to be caused by L. (V.) guyanensis. These results corroborated other studies demonstrating the presence of LRV1 infection in L. (V.) guyanensis strains circulating in the Amazon River Basin (Salinas et al. 1996) and Peru (Saiz et al. 1998) . No LRV1 infection was observed in samples from the endemic regions of RJ (n = 0/40), regardless of the severity of the disease. The samples from patients infected in the northeastern states, where L. (V.) braziliensis is the predominant species of TL, were negative for LRV1.
It has been demonstrated that LRV types can be clustered according to the geographical origin of the parasite strains (Widmer & Dooley 1995) . A molecular epidemiological study of L. (V.) braziliensis isolates from Brazil demonstrated variation in strain prevalence by region. The Amazonian Region group presented the highest level of genetic diversity, while isolates from RJ were more homogeneous (Cupolillo et al. 2003) . Wide vectors diversity, sympatric Leishmania species and multiple host infections could be important factors for maintaining LRV prevalence in Amazon Basin Region. Our findings suggest that the strain of L. (V.) braziliensis that disseminated in the RJ region was not infected with LRV1 or had undetectable LRV1 titres and/or had devel- 
